INTRODUCTION
Circumcision is a painful intervention that is frequently performed in pediatric surgery [1] . It is generally performed under general anesthesia in order to eliminate fear and anxiety [2] . Regional techniques are more effective than systemic opioids, non-steroid anti-inflammatory drugs, and acetaminophene for postoperative analgesia in circumcision [3] . The most preferred techniques are dorsal penile nerve block (DPNB) and caudal block [4] .
Caudal block is a cheap, easy, and effective method used in pediatric surgery as a postoperative analgesia and as a sole anesthetic technique [5] . Another safe and effective method is DPNB [6] . For postoperative analgesic purposes, caudal block and DPNB are among many different drugs and techniques [7] [8] [9] that can be used.
In this study, we aim to compare postoperative analgesia, sedation status, and complications between caudal block and DPNB with levobupivacaine in elective circumcision cases.
MATERIALS AND METHODS
This study was approved by the Institutional Review Board and informed consent was obtained from the parents. Fifty boys aged 3 to 12, American Society of Anesthesiologists physical status classification I undergoing elective day circumcision surgery participated in this prospective, comparative study. They were randomized into two groups. Patients were excluded if they had a severe systemic disease, pre-existing neurological or obvious spinal disease, bleeding diathesis, a history of seizure disorder, or a known hypersensitivity to amide-type local anaesthetics.
A 22-gauge intravenous catheter was inserted into a small vein on the dorsum of the hand in the premedication room. Isodex (3.3% dextrose ＋ 0.3% NaCl, Eczacıbası/Baxter, Istanbul, Turkey) solution (3-5 ml/kg/h) was given intravenously, but no premedication was given. The patients were then taken to the operating room. Children were monitored with a 3 lead electrocardiogram for systolic, diastolic, mean blood pressure, heart rate and peripheral oxygene saturations (Infinity Ⓡ Vista XL Patient Monitor, Drager, Lübeck, Germany). Anesthesia was delivered with an intravenous bolus of propofol 2-3 mg/kg until loss of eyelash reflex. If the intravenous catheter could not be inserted, inhalational induction was performed with a facemask using 8% sevoflurane in 50% air ＋ 50% O2. Sevoflurane was used for maintenance. After induction, a laryngeal mask, appropriate to the children's age and weight, was put in place.
Patients were randomized by the closed-envelope technique into 2 groups. Drug solutions were prepared by another anesthetist. During anesthetic maintenance, group 1 (n = 25) received a DPNB using a 25 G needle in the supine position, with 0.25% levobupivacaine 0.5 ml/kg. This was given under the superficial fascia to the triangular hiatus (symphysis pubis, membranous layer of superficial fascia, corpus cavernous). Group 2 (n = 25) received a caudal block using a 22 G needle in the lateral decubitus position, with 0.25% levobupivacaine, 0.5 ml/kg. This was inserted into the caudal epidural space. After completion of the surgery, the children were awakened.
In the recovery room, all children were observed and recorded for pain, sedation, and side effects (nausea, vomit, agitation, penile hematoma, bleeding, motor block, urinary retention) at 5, 15, and 30 minutes. Then, the children were transferred to wards. They were observed and recorded for the same parameters at 1, 3, and 6 hours. The first analgesic demand time was measured from the time the DPNB and caudal block were applied to the first dose of tramadol. Probable local or systemic complications were recorded. For follow-up of postoperative pain, the FLACC Pain Scale [10] (FLACC: A behavioral scale for scoring postoperative pain in young children) (Table 1) was used, and, for the sedation follow-up, the Ramsey sedation scale [11, 12] (Table 2 ) was used. If the FLACC pain score was 5 or over, 1 mg/kg of intravenous tramadol (Contromal Ⓡ , Abdi İbrahim, Istanbul, Turkey) as a supplemental analgesic was administered postoperatively and recorded. In the 12-hours period after discharge from the hospital, the children's parents or guardians were questioned by telephone about any postoperative pain, adverse events, nausea, vomiting, pruritus, or urinary retention.
Statistics
A power analysis was performed using the NCSS-PASS 2007 packet program. It is found that Power = 0.93. The SPSS 12.0 software program was used for statistical analysis. Data are given as mean ±standard deviation. The Mann-Whitney U test was used to compare the two groups. The Friedman test was performed for repeated measurements at consecutive time intervals.
RESULTS
The study included 50 boys undergoing circumcision. Two patients in group 1 and 1 patient in group 2 were excluded from the study. The remaining 47 patients were divided into group 1 (n = 23) and group 2 (n = 24). No significant differences existed between the groups with respect to age, weight, or duration of anesthesia (Table 3) .
On evaluation of the FLACC pain scores at different time intervals within groups, a significant decrease in pain scores was found. However, a comparison of FLACC pain score measurements of the two different groups at all the time intervals revealed no significant variation (Fig. 1) .
Patients of both groups had similar pain scores. No opioid was used in either group, intraoperatively. Three patients were excluded from the study because they needed extra analgesic immediately at the beginning of the postoperative period. Therefore their blocks were considered as unsuccessful. The first analgesic demand time of the groups was 352 ± 18 min for group 1 and 354 ± 15 min for group 2. There was no statistically significant difference for the first analgesic demand time between group1 and group 2.
An in-Group comparison of Ramsey sedation scores versus time revealed that sedation scores decreased sig- nificantly over time. Comparing the measurements at all time intervals found no significant difference between the groups (Fig. 2) .
No major complication (arrhythmia, hypotension, shock, or seizures) after DPNB or caudal block was noted. In group 1, blood was aspirated in one patient before local anesthetic injection and minor bleeding was detected in another patient from the injection site. No edema, hematoma, postoperative agitation, motor block, or urinary retention were seen in either group. Nausea-vomit was seen only in 2 patients of group 2. No severe bleeding occurred during surgery. During the telephone follow-up, parents reported no need for any extra analgesics and no adverse events.
DISCUSSION
In this study, we compared the efficacy of DPNB and caudal block with levobupivacain for circumcision cases under general anesthesia. Postoperative analgesic efficacy and supplementary analgesic needs of DPNB and caudal block were found to be similar. Ideal method of postoperative analgesia after circumcision requires very low complication rates and high success rates. In the literature, the studies mostly compared penile block with different techniques and non-invasive methods [2, 13] . No prospective randomized study comparing DPNB and caudal blocks in children exist [1] .
DPNB is sometimes used as a sole anesthetic technique for circumcision and sometimes used in conjunction with a general anesthesia. Penile block is a safe, easy, and effective intervention used to reduce postoperative pain. At the same time, it reduces the adrenocortical stress response and behavioural distress. After successful blocks, postoperative analgesia can be provided for up to 12 hours. Possible affirmative effects include a faster recovery, earlier micturition, and earlier discharge from the hospital [3, 8] .
In this study, we used levobupivacain because of its longer sensorial block duration without motor block under DPNB or caudal block techniques [14] . In a caudal block study performed with levobupivacain 2.5 mg/kg dosage was found to have a faster onset and provided sufficient surgical anesthesia with postoperative analgesia [15] .
We found similar postoperative pain scores for 6 hours in both DPNB and caudal block groups. Both techniques are easy, simple, and safe. They provide a comfortable postoperative period with the same doses. Weksler et al. [16] reported a similar analgesic efficacy of two techniques (penile and caudal block) using 1 ml/kg 0.25% bupivacain. Other studies comparing caudal block and penile block show similar postoperative analgesic efficacy which are in accordance with our results [17, 18] . Decreasing pain scores for both groups with time are normal. However, low pain scores at all measurement intervals are important as they reflect near-perfect analgesia (5 minute FLACC pain score of the groups are mean ± standard deviation 1.05 ± 2.39, 1.35 ± 1.73). This data shows a nearly perfect analgesia level.
Limited studies were done to detect which anesthetic technique is ideal to use during the postoperative period for circumcision. Weksler et al. [16] reported a similar analgesic efficacy for caudal block and penile block for 100 children undergoing circumcision. The literature contains studies which reveal results that are similar to ours. However, some studies which reveal superiority of both techniques to each other [9, 18, 19] .
No significant difference was found in sedation scores in the recovery room between the groups. All patients were fully awake in the 30 minutes while they are transferred (Fig. 2) . We found that the first analgesic demand times were 352 ± 18 min in group 1 and 354 ± 15 min in group 2 . In a study of penile block with levobupivacain, post-operative analgesia duration was reported to be over 300 minutes [20] .
We did not encounter any technical difficulties, major complications, or neurological sequele during DPNB or caudal block. In additon, no major complications after DPNB and caudal block were found in different studies [3, 6, 9, 14, 18] . Nevertheless, 2 patients in each group had minor complications. A study by Telgarsky et al. [3] of DPNB used on 96 boys reported a minor complication rate of 8.3%. In another study, edema occurred in 10 patients of 63 who had DPNB [1] . Serour et al. [2] indicated that edema occurred in 31 patients (12.4%), hematoma in twelve patients (4.8%) and vomiting in sixteen patients (6.4%). The incidence of minor complications in this study was smaller than that of this studies [1] [2] [3] . The most important limitation of this study was that the postoperative follow-up was only for 6 hours and that the number of patients in the group was small (only 25). If the children were followed longer, more precise results on postoperative analgesia duration would have been obtained.
In conclusion, DPNB and caudal block provide similar pain scores and painless postoperative periods. We did not encounter any major complications during these two techniques and our minor complication rate was small. In light of these data, we suggest that both techniques, in experienced hands, using levobupivacain, are effective, safe, simple, and easy to perform under general anesthesia. Both techniques are good for long-term postoperative analgesia after circumcision. Supplementary analgesic need is also minimalized. Thus, anesthesiologist might prefer these techniques considering all these factors.
